PAT-NO: 



JP406173864A 



DOCUMENT-IDENTIFIER: JP 06173864 A 



TITLE: 



SCROLL TYPE COMPRESSOR 



O 



PUBN-DATE: 



June 21, 1994 



INVENTOR-INFORMATION: 
NAME 

KAWABE, ISAO 



ASSIGNEE-INFORMATION: 
NAME 

TOSHIBA CORP 



COUNTRY 
N/A 



APPL-NO: JP04330253 
APPL-DATE: December 10, 1992 



INT-CL (IPC): F04C018/02 
US-CL-CURRENT: 418/55.5. 418/57 



ABSTRACT: 

PURPOSE: To provide a scroll type compressor which can prevent the thrust 
load of a rotating scroll from increasing with high efficiency and 
highly-reliable operation. 

CONSTITUTION: This scroll type compressor is provided with a non-rotating 
scroll 13 which is formed in a sealed case 1 so that it cannot be rotated and " 
can moved in an axial direction, and a rotating scroll 7 which is combinated 
with the non-rotating scroll 13 through a compressed space 10. It is also 
provided with a frame 2 which regulates the travel amount of the non-rotating 
scroll 13 to the rotating scroll 7 side so that it may not exceed a prescribed 
one when the pressure of compressed fluid charged in a high-pressure discharge 
chamber 27 and a middle pressure chamber 28 which apply back pressure to the 
non-rotating scroll 13 has been kept in an abnormal pressure rising condition. 
It is also provided with a thrust load receiving body 9 and a spring 30 which 
hold the rotating scroll 7 in its axis direction elastically and rotatably and 
permit the rotating scroll 7 10 has been kept in an abnormal pressure rising 
condition. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The non-turning scroll prepared impossible [ a revolution ] and possible [ dislodging to shaft 
orientations ] in the case, The turning scroll which compresses the fluid inhaled to the above-mentioned 
compression space by it being combined with this non-turning scroll through compression space, and turning 
actuation being carried out to the above-mentioned non-turning scroll, A back pressure advice means to 
make the compression fluid breathed out from compression space at the tooth-back side of the above- 
mentioned non-turning scroll act, and to energize this non-turning scroll to the above-mentioned turning scroll 
with the pressure of this compression fluid, A regulation means to regulate so that the amount of axial 
movements by the side of the above-mentioned turning scroll of this non-turning scroll may not become more 
than the specified quantity when the pressure of the above-mentioned compression fluid changes into an 
unusual pressure-up condition, While holding elastically and possible [ turning ] to the shaft orientations of 
the above-mentioned turning scroll and energizing this turning scroll to a non-turning scroll according to this 
elastic force The scroll type compressor characterized by providing the thrust-loading recipient stage which 
permits that the above-mentioned turning scroll moves to shaft orientations to the above-mentioned non- 
turning scroll when the pressure in the above-mentioned compression space changes into an unusual 
pressure-up condition. 

[Claim 2] The above-mentioned regulation means is an air conditioner according to claim 1 characterized by 
being making the upper end face of the frame fixed in the case contact the underside of a non-turning scroll, 
and being what regulates the amount of axial movements by the side of the turning scroll of this non-turning 
scroll. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention combines a revolving superstructure with two aerofoils processed 
spirally, and relates to the scrolled type compressor which compresses gas (fluid) by these relative circular 
movements. 

http://dossierl.ipdl.inpit.go.jp/cgi-M^ 10/22/07 
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[0002] 

[Description of the Prior Art] A scrolled type compressor combines two aerofoils, i.e., a non-turning scroll 
aerofoil and a turning scroll aerofoil, processed spirally, and compresses gas by such relative motion. 
[0003] Namely, a scroll compressor is carrying out turning actuation of the turning scroll possessing the 
above-mentioned turning scroll aerofoil to the non-turning scroll possessing a non-turning scroll aerofoil. 
Making it circle in the compression space divided by the above-mentioned non-turning scroll aerofoil and the 
turning scroll aerofoil, it is made to move to a center section from the radial-direction outside of the above- 
mentioned non-turning scroll, and gas is compressed. The compressed gas is breathed out outside from 
discharge opening drilled in the central part of the above-mentioned non-turning scroll. 
[0004] By the way, in order to maintain the airtight state of the compression space divided with the above- 
mentioned non-turning scroll aerofoil and turning scroll aerofoils, there is a scrolled type compressor 
possessing what is called a compliance device. 

[0005] This compliance device prepares the fullness space made once full of the compression gas breathed 
out from the above-mentioned discharge opening at the tooth-back side of this non-turning scroll while 
holding the above-mentioned non-turning scroll possible [ certain quantity dislodging to shaft orientations ]. 
And with the pressure of the compression gas it is [ compression gas ] full of this fullness space, a non- 
turning scroll is forced on a turning scroll, and the airtightness of the above-mentioned compression space is 
held. 

[0006] Moreover, when according to this compliance device the pressure of compression space rises 
unusually what is called by liquid back maneuvering etc. and it becomes beyond the above-mentioned 
discharge-pressure force, the above-mentioned non-turning scroll resists the pressure in the above- 
mentioned fullness space with the pressure in compression space, and lifting actuation is carried out. Since 
spacing of the above-mentioned non-turning scroll aerofoil and a turning scroll aerofoil is expanded by this, 
the gas in the above-mentioned compression space can escape, the stress concerning the above-mentioned 
non-turning scroll ******** turning scroll aerofoil can be canceled, and breakage can be prevented 
beforehand. 
[0007] 

[Problem to be solved by the invention] By the way, when the inside of the above-mentioned compression 
space changes into an unusual pressure-up condition, the stress concerning both the above-mentioned 
scroll aerofoils not only increases, but thrust loading of the above-mentioned turning scroll increases. 
[0008] According to the compliance device mentioned above, the stress concerning the above-mentioned 
scroll aerofoil is cancelable by carrying out specified quantity lifting of the above-mentioned non-turning 
scroll. However, when the unusual pressure-up condition of the above-mentioned compression space cannot 
fully be canceled by this, the growth in the above-mentioned thrust loading may be continued, and it may be 
said that this cannot be prevented. 

[0009] Generally, although the above-mentioned turning scroll is held free [ sliding ] with the thrust-loading 
receptacle, after thrust loading has gone up, when maneuvering is performed, the temperature of this sliding 
part rises excessively and there is a possibility that printing may arise. 

[0010] Moreover, if the case where the inside of not the above-mentioned compression space but the above- 
mentioned fullness space changes into an unusual pressure-up condition is assumed, the pressure in this 

http://dossierl.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fdossierl%2Eipdl%2 10/22/07 
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fullness space will serve as ****** which forces the above-mentioned non-turning scroll by the force more 
than needed to the above-mentioned turning scroll (down). 

[00.1 1] In this case, since it is the architecture of raising a non-turning scroll, it will not work, but the situation 
where printing of about [ that the stress concerning the above-mentioned scroll aerofoil is uncancelable ] or 
the above-mentioned thrust-loading receptacle cannot be prevented, either will produce the above- 
mentioned compliance device. 

[0012] It can prevent this invention effectively that it was made in view of such a situation, and thrust loading 
concerning a turning scroll becomes excessive, and it aims it at offering the scrolled type compressor which 
can perform more reliable maneuvering. 
[0013] 

[Means for solving problem] The non-turning scroll prepared that the 1st means of this invention cannot be 
rotated in a case, and possible [ dislodging to shaft orientations ], The turning scroll which compresses the 
fluid inhaled to the above-mentioned compression space by it being combined with the above-mentioned 
non-turning scroll through compression space, and turning actuation being carried out to this non-turning 
scroll, A back pressure advice means to make the compression fluid breathed out from compression space 
at the tooth-back side of the above-mentioned non-turning scroll act, and to energize this non-turning scroll 
to the above-mentioned turning scroll with the pressure of this compression fluid, A regulation means to 
regulate so that the amount of axial movements by the side of the above-mentioned turning scroll of this non- 
turning scroll may not become more than the specified quantity when the pressure of the above-mentioned 
compression fluid changes into an unusual pressure-up condition, While holding elastically and possible 
[ turning ] to the shaft orientations of the above-mentioned turning scroll and energizing this turning scroll to a 
non-turning scroll according to this elastic force When the pressure in the above-mentioned compression 
space changes into an unusual pressure-up condition, it is characterized by providing the thrust-loading 
recipient stage which permits that the above-mentioned turning scroll moves to shaft orientations to the 
above-mentioned non-turning scroll. 

[0014] Moreover, the 2nd architecture is characterized by for the above-mentioned regulation means being 
making the upper end face of the frame fixed in the case contact the underside of a non-turning scroll, and 
being what regulates the amount of axial movements by the side of the turning scroll of this non-turning scroll 
in the 1st means. 
[0015] 

[Function] When the pressure of the breathed-out compression fluid rises unusually according to such 
architecture, the movement magnitude of the above-mentioned non-turning scroll can be regulated so that 
dislodging by the side of the turning scroll of the above-mentioned non-turning scroll may be permitted and 
thrust loading of a turning scroll may not become excessive. 
[0016] 

[Working example] One work example of this invention is hereafter explained with reference to drawing 1 - 
drawing 4. Drawing 1 shows the scrolled type compressor of this invention. 

[0017] One in drawing is a sealed case (case). The support frame 2 is being fixed in this sealed case 1 . The 
upper edge 3a is supporting this support frame 2 for the crankshaft 3 formed by carrying out eccentricity, 
enabling a free revolution. 
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[0018] The lower part of this crankshaft 3 is connected with the motor which was formed under the above- 
mentioned frame 2 (inside of the sealed case 1) and which is not illustrated, and is rotated by this motor. 
[0019] Moreover, the compression device part 5 is formed in the upper part of the above-mentioned frame 2. 
The turning scroll 7 to which this compression device part 5 fitted loosely into the upper edge 3a of the 
above-mentioned crankshaft 3, Oldham ring 8 which is prepared in the clearance between the above- 
mentioned frame 2 and the turning scroll 7, and prevents rotation of this turning scroll 7, While being 
combined with the thrust-loading carrier object 9 (thrust-loading recipient stage) which is similarly prepared in 
the above-mentioned frame 2, and receives thrust loading of the above-mentioned turning scroll 7 through 
the above-mentioned turning scroll 7 and the compression space 10 rim minding the support pin. 11 of the 
top face of the above-mentioned frame 2 - a revolution - it consists of non-turning scrolls 13 prepared 
impossible and possible [ up-and-down dislodging ]. 

[0020] The above-mentioned turning scroll 7 and the non-turning scroll 13 possess end plates 7a and 13a, 
respectively, and possess the turning scroll aerofoil 7b and the non-turning scroll aerofoil 13b which were set 
up by the opposed face of these end plates 7a and 13a, respectively. And two or more compression space 
10 is divided by making the tip side of each scroll aerofoil 7b and 13b contact a partner's end plates 13a and 
7a mutually. 

[0021] The above-mentioned motor 4 operates, and it is that the above-mentioned turning scroll 7 rotates, 
and this compression space 10 makes that volume reduce, and performs a compression operation while 
moving circling from the perimeter part of the above-mentioned non-turning scroll 13 to a core. This scroll 
compressor compresses gas continuously by using such an operation, and this compressed gas is breathed 
out to the upper part of this non-turning scroll 13 from the discharge opening 14 prepared in the central part 
of the above-mentioned non-turning scroll 13. 

[0022] Moreover, it is prepared above this non-turning scroll 13 through the top face and narrow clearance 
between this non-turning scroll 13, and the back pressure plate 15 with which the upper edge of the above- 
mentioned sealed case 1 is divided is formed in it. 

[0023] The space divided on the above-mentioned sealed case 1 and the top face of this back pressure plate 
15 serves as the discharge room 16, and the compressed air breathed out from the discharge opening 14 of 
the above-mentioned non-turning scroll 13 passes the nonreturn valve 17 prepared in the central part of this 
back pressure plate 15, and is led to this discharge room 16. Moreover, the discharge tubing 18 which 
carries out discharge of the compressed air out of the sealed case 1 is formed in this discharge room 16. 
[0024] Moreover, the 1st different annular projection 20 and different annular level difference 21 of radii 
focusing on the above-mentioned nonreturn valve 17 are formed in the underside of the above-mentioned 
back pressure plate 15 in one. On the other hand, two annular projections, the 3rd and the 4th, 22 and 23 
are formed in the top face of the above-mentioned non-turning scroll 13 in one in these 1st annular 
projections 20 and radii a little smaller than the annular level difference 21 . 

[0025] And between the 1st annular projection 20 which adjoins each other mutually, the 3rd annular 
projection 22 and the annular level difference 21, and the 4th annular projection 23, the 1st and 2nd Shilu 
ring 25 and 26 is formed, respectively. 

[0026] By this, [ the central part between this back pressure plate 15 and the non-turning scroll 13 ] the high 
voltage discharge room 27 (back pressure advice means) is divided by the 1st annular projection 20 of the 
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above, and the 3rd annular projection 22, and the annular level difference 21 and the 4th are annular in the 
outside - the intermediate pressure room 28 (back pressure advice means) is divided by 23. In addition, the 
above-mentioned non-turning scroll 13 is made to open this intermediate pressure room 28 and the above- 
mentioned compression space 1 1 for free passage, and the communicating vessel 29 which the 
compression gas which has intermediate pressure in this intermediate pressure room 28 is made full of is 
formed in it. 

[0027] On the other hand, the thrust-loading carrier object 9 prepared in the above-mentioned frame 2 makes 
the shape of a ring made to contact a top face, enabling this free turning scroll 7 and free sliding. The 
underside of this thrust-loading carrier object 9 is held with the spring 30 elastically prepared between the top 
faces of the above-mentioned frame 2. The elastic force of this spring 30 is small set up a little rather than 
the load allowable force of the above-mentioned thrust-loading carrier object 9, and constitutes the thrust- 
loading recipient stage of this invention with this thrust-loading carrier object 9. 

[0028] In addition, as shown to drawing in 31, the flange 13c of the above-mentioned non-turning scroll 13 is 
penetrated, it is prepared in the above-mentioned frame 2, and the stopper which has the flange 31a which 
regulates lifting of this non-turning scroll 13 at the upper edge is formed in it. The flange 31 of this stopper 31 
is formed through the top face of the flange 13c of the above-mentioned non-turning scroll 13, and a 
predetermined clearance, and has the performance to prevent that the above-mentioned non-turning scroll 
13 goes up too much. Next, the action of this scroll compressor is explained. In addition, about a 
compression action, since it already stated, it omits. 

[0029] As shown in drawing 1 , at the time of the usual compression maneuvering [ the above-mentioned 
turning scroll 7 and the non-turning scroll 13 ] It is together put by the energization force in which it is added 
to the above-mentioned turning scroll 7 according to the stability of the back pressure added to the above- 
mentioned non-turning scroll 13 by the above-mentioned high voltage discharge room 27 and the 
intermediate pressure room 28, and the above-mentioned spring 30. By this, the compression space 10 
divided by the above-mentioned turning scroll aerofoil 7b and the non-turning scroll aerofoil 13b can maintain 
a required airtight state now. 

[0030] in addition - the above-mentioned non-turning scroll 13 maintains the underside of the flange 31a of 
the above-mentioned stopper 31 and the top face 2a (a regulation means to regulate the descending quantity 
of the non-turning scroll 7) of the edge of the above-mentioned frame 2, and a, respectively narrow clearance 
at this time - a sliding direction - it is held so that it can move to both. 

[0031] Next, an action when the pressure in the above-mentioned compression space 10 rises unusually by 
liquid back maneuvering etc. is explained. In this case, since the pressure in the compression space 10 (P2 
shows to drawing) becomes large rather than the pressure in the above-mentioned high voltage discharge 
room 27 (P1 shows to drawing), it is the pressure P2 in this compression space 10. Certain quantity lifting 
actuation of the above-mentioned non-turning scroll 13 is carried out (compliance performance). By this, the 
airtightness of the above-mentioned non-turning scroll aerofoil 13b and the turning scroll aerofoil 7b is lost, 
and the compressed fluid can be missed. 

[0032] next, the above-mentioned high voltage discharge interior of a room - an action when the pressure 
P1 of 27, i.e., back pressure, rises unusually is explained. In this case, the above-mentioned non-turning 
scroll 13 and the turning scroll 7 will be forced by the force more than needed, and thrust loading of the 
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above-mentioned turning scroll 7 will increase. In such a case, in order to prevent that thrust loading 
becomes beyond a predetermined value, it makes the above-mentioned spring 30 reduce while permitting 
lowering of the above-mentioned non-turning scroll 13, as this scroll compressor is shown in drawing 2 (a), 
and absorbs an increased part of thrust loading of the turning scroll 7 for this spring 30. 
[0033] Moreover, when the above-mentioned non-turning scroll 13 contacts the top face 2a of the above- 
mentioned frame 2, it is prevented that thrust loading which the lowering more than the specified quantity is 
regulated and is applied to the above-mentioned turning scroll 7 becomes excessive. 
[0034] Moreover, it is the pressure P2 in the above-mentioned compression space 10 in this condition 
(condition shown in drawing 2 (a)). When it goes up unusually, the above-mentioned turning scroll 7 resists 
and descends to the stability of the above-mentioned spring 30, and as shown in drawing 2 (b), the 
clearance between the above-mentioned non-turning scrolls 13 is expanded. By this, since the compression 
fluid in this compression space 10 can be missed, it is prevented effectively that unusual stress starts the 
turning scroll aerofoil 7b and the non-turning scroll aerofoil 13b. 

[0035] While according to architecture which was described above holding elastically the thrust-loading 
carrier object 9 which receives thrust loading of the turning scroll 7 with a spring 30 and absorbing [ 1st ] 
growth in thrust loading Since lowering of the above-mentioned non-turning scroll 13 is permitted and the 
descending quantity was regulated on the top face 2a of the edge of the above-mentioned frame 2, it is 
prevented that the above-mentioned thrust loading increases excessively. It is effectively prevented by this 
that the turning scroll 7 is damaged. 

[0036] Moreover, since this compressor can be effectively protected unlike the conventional example to it not 
only lifting of the pressure in the compression space 10 but when the pressure in the above-mentioned high 
voltage discharge room 27 rises to the 2nd, the dependability of maneuvering improves more. 
[0037] Up-and-down dislodging and the effectiveness that the clearance of this turning scroll 7 and the non- 
turning scroll 13 and administration of parallelism become unnecessary, and become advantageous on 
processing of components and an assembly since it was made to hold elastically are in the 3rd with a spring 
30 about the above-mentioned turning scroll 7. 

[0038] Since the descending quantity of the above-mentioned non-turning scroll 13 was regulated [ 4th ] 
using the top face 2a of a frame 2, it is effective in the ability to prevent effectively the excessive growth in 
thrust loading of the above-mentioned turning scroll 7 with easy architecture. 
[0039] 

[Effect of the Invention] As stated above, [ the 1st architecture of this invention ] The non-turning scroll 
prepared impossible [ a revolution ] and possible [ dislodging to shaft orientations ] in the case, The turning 
scroll which compresses the fluid inhaled to the above-mentioned compression space by it being combined 
with this non-turning scroll through compression space, and turning actuation being carried out to the above- 
mentioned non-turning scroll, A back pressure advice means to make the compression fluid breathed out 
from compression space at the tooth-back side of the above-mentioned non-turning scroll act, and to 
energize this non-turning scroll to the above-mentioned turning scroll with the pressure of this compression 
fluid, A regulation means to regulate so that the amount of axial movements by the side of the above- 
mentioned turning scroll of this non-turning scroll may not become more than the specified quantity when the 
pressure of the above-mentioned compression fluid changes into an unusual pressure-up condition, While 
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holding elastically and possible [ turning ] to the shaft orientations of the above-mentioned turning scroll and 
energizing this turning scroll to a non-turning scroll according to this elastic force When the pressure in the 
above-mentioned compression space changes into an unusual pressure-up condition, the thrust-loading 
recipient stage which permits that the above-mentioned turning scroll moves to shaft orientations to the 
above-mentioned non-turning scroll is provided. 

[0040] Moreover, in the 1st architecture, the 2nd architecture regulates the amount of axial movements by 
the side of the turning scroll of this non-turning scroll because the above-mentioned regulation means makes 
the upper end face of the frame fixed in the case contact the underside of a non-turning scroll. 
[0041] Since lowering of the above-mentioned non-turning scroll is permitted and the descending quantity 
was regulated while according to such architecture holding the turning scroll elastically and absorbing [ 1st ] 
growth in thrust loading, it is prevented that the above-mentioned thrust loading increases excessively. It is 
effective in it being effectively prevented by this that a turning scroll is damaged. 

[0042] Moreover, since unlike the conventional example this compressor can be effectively protected to it not 
only lifting of the pressure in compression space but when the pressure of the compression fluid made to act 
on the tooth-back side of a non-turning scroll rises to the 2nd, the effectiveness that the dependability of 
maneuvering improves more is in it. Since the descending quantity of the non-turning scroll was regulated to 
the 3rd using the upper end face of a frame according to the 2nd architecture, it is effective in the ability to 
prevent effectively the excessive growth in thrust loading of the above-mentioned turning scroll with easy 
architecture. 



[Translation done.] 



http://dossierl.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fdossierl%2Eipdl%2Einpit%... 10/22/07 



JP, 06-173864, A (1994) [DESCRIPTION OF DRAWINGS] Page 1 of 1 

Disclaimer: * 

This English translation is produced by machine translation and may contain errors.The JPO, the INPIT, and and those who drafted this 
document in the original language are not responsible for the result of the translation. 

Notes: 

1. Untranslatable words are replaced with asterisks (****). 

2. Texts in the figures are not translated and shown as it is. 

Translated: 04:07:20 JST 10/23/2007 

Dictionary: Last updated 10/12/2007 / Priority: 1. Mechanical engineering 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawing of longitudinal section showing one work example of this invention. 

[Drawing 2] Similarly as for (a), (b) is drawing of longitudinal section showing an action, and drawing of 

longitudinal section showing an action similarly. 

[Explanations of letters or numerals] 

1 - A sealed case (case), 2 A frame, 2a - The top face of a frame (regulation means), 7 [ - A non-turning 
scroll, 27 / - A high voltage discharge room (back pressure advice means), 28 / - An intermediate pressure 
room (back pressure advice means), 30 / - Spring (thrust-loading recipient stage). ] » A turning scroll, 9 - A 
thrust-loading carrier object (thrust-loading recipient stage), 10 -- Compression space, 13 
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